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ABSTRACT 

PROBLEM TO BE SOLVED: To provide a small-sized optical system which forms a 
sharp small- distortion image even with a wide field angle. 

SOLUTION: An optical system is an eccentric optical system 10 which is 
arranged eccentrically and curved surfaces 3 and 4 constituting the optical 
system have at least one surface in a rotationally asymmetrical surface 
shape having an axis of rotational symmetry neither inside nor outside the 
surfaces . To compensate a rotationally asymmetrical aberration generated 
owing to the eccentricity, a condition of -1000<FX/FXn<1000 is met, where 
FX is the X-directional focal length of the optical system and FXn is the 
X-directional focal length of a part of the rotationally asymmetrical 
surface that an on-axis main light beam impinges on. 
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10 J^Btf^-©®JtJtt **3R©»2©S**ffi4»4© 
Rftfffi^BI^ffl^ttJ 3(6**©* 1©*BBB4»2 © 

mmtm ornimm-^omM, #¥«©#i© 

aiIB4H2©5t*B. Stl.©KWB4Sf3©KffE# 
HI-©ffiJI5tfc #*&©!& 1 ©aaB4» 2 ©SftfE, 
$ 2 ©flaiffi4.*3 ©5WE*«EI-©.0DJBtt- ;***© 

* 1 ©jss* b 4^3 ©®m » 2 ©swffli'ar 4 ©s 

#fB#EH©B$«L **5R©fB2 : ©Jg«ffl.t«4©Jg 
»2©aaffl-4*-3©S»ffl*iEI-©fflBtt. * 
**©*l©»affi4»2©5»B4»4©SWffi, ® 
20 2©jMff4*3-©S«ffi3&SE|-©ffijB^. 3t*JK©» 
l©^E4*2©S«ffi-4*4©S»ffi l *l©fi« 

ffi4»3©si*ffl3&«Bi'---©H»tt, **»©»! ©aa 

Ii4ll2©&Sffi, _»2©aaE4^1©5«ffi4il3 
©fi«ffi*s'@-©ffi3l5.tt v 3^«©»2©S«ffi4»4 

©s*fs. «2©a3afij4»-i©swffl4-si-3©jgwffl 

*JH-©ffi3Btt, *#«©»-l©aaH4Sf2© 
5^®404©SI«, 02©aapi4^1©S^M4 
»3©SWE^H-©ffl^tt4'rSC43W'Cta a C© 
<t5tc, *tt<.4fe2o©ffi4Rl-psfK:'rac4Ccj: 

30 vxmft&&fo±?z> 0 

(006 0 ] *ftqa©**stt, Mtotimmmffitm 

^^©^^M^^ZTa 4 . *E© , f4a : *'^to-ti^'r 
[ 0 0 6 1 ] *fc; *»«©***«. £l>«r < 4 C> 1 B 

te^»B*Tffl©»c.iaM#«: fliXTS c 4 tc& ») , Jo 
x*©^ D n a©M^tcssta»nxffig©^[:^ig^ P> 
na„ iaisf»»B*Wfa^ici:»)|!tf^-j-&Ji 

S#fe!>&<Tac4;^fBT*a. 
[0 0 6 2] «tt*5t»4LTflWESn i 5rDffi 

JfltT *SWB*s^ < 7 - 1 © 4 f S C 4 3^r. * "6 • 

«H*5t*«f o mmxm&irz t , . S»B«:^ 7 
50 -*f#fc-&5C43&SDlt84tt*3 % aasu>x*=siii8t 
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[oo6 3] tit, e«ye*»<kUTfltessh, wo a 

.4C4#?I1IB4&*. 3 6fc/ jfe»*»rD*lffcC4«c 

«cff*0<», a£^XAKA7-£^ c tf£t4fc 

[0 064] ±IE©Sr 0 ffltf^KSW* 
8 18**» 4 <fc 0 r ? * - ^Mfc** 4 o r$$-?r £ c 

*(c^7-«r.^fc-&; *Sfl^»4t/C*fcT4C4# 
~C£ t 3fe¥»*/J^Sk:tll«TSCi^ai«6ia:4. 3 6 

M7 7 -/>^^tu>x^, ffli^yxAtaate 

mi 1 4 m©ffiB§{t#3ij£T * 6 . . 
[0 0-6 5 ] Sfc, C©7 7*~#;i^3fitt, ffi&li 
©Kff «c J: fj IE£« W# 6 ft £ © 4 T £ C 4 # T £ 
ItfCAIHsWtBJSraw^fctt, IEfi«K?sc4K: 

[0 0 6 6 ] ttc, isfl^^Ri±ia©jfOfttfjia»* 
*r aam^scc <t u T7 * - 4 u r *i$ 

80* 1 0 Omm£lTOl|B83l6¥«rtt. /J^ccrsjffl* 
#At^ 0 

[0 0 6 7 ] C©»^CCfc t CCDT7*-*-Jl/*^5R 
ii,- ffiKlto&lf K ct *3 E4«*t» 6tt6k©4*r&C 

tftvzz* mcAm$mm?z>m$ia<z, Earner 

[ 0 0 6 8 ] SEfc, ±K©ff 9 fltf#R*#fSISfl«te 
JbE©» 0 fttf*B*WT S«K3fe¥*4 <fc 0 7 

SfcTSc4#^f»r&.£. 3 6ccjff*L<tt, hsl^ 
[0 0 6 9] c©i#£&t&, t©77*~*?;i*§t« 
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[0 07 0] *fc. *5SM©**»tt. *M3#¥S4 

4«sr#a. t©j:5ic-r*4. a^^^hSR: 

[0 0 7 1 ] t©i|£ t *>7*9S4*^^ia 

io ^ffi*Kffitt4urfi&tu ffl4^ i JXAog»ffit 

r -f > y-36***affiT a c 4 #BJfg 4 ft 
[0 0 7 2 ] *fc ? C0^7^^7 7^f>^* 
¥«©*M»l/>XSi, Jitt, 7 7^>#-*^R©&R 

4, $t^*Ammm&ztii^Mtt£%« 

C 4 *^ffi4«i:S. S'fcKff* 0< W\ @g 
*#*<T5C4*niJ1IB4&*. 

[0073] ±ie©*»W(D* ^ 7*?**7 7 -f > y 

>X^©^WitC/l>ft < 4 fc 1 ftomfcMwvvft^ 
u^XSBBL, *.©u>XiDt««BWK:t©*¥* 
^rEgUrfe, ^-I^>X3R©!»#«(c-f©3S7y7** 
30 MSB U , *©aSfl]K:5>& < 4 fc 1 tfc.©tt*f*3W^ 
ortt(iiU>X«rESibrfc, *H»U>X«*, ^fj 
{Cffig3h/£i^>ft< 4fe lfo<omfcf)ttVuvt£^\s> 
X4, *©«»«JCC|BiBSnfc*-©*X73t^*4. * 
©Sf^WKcI2a3nfc^ft< 4& lft©ffl»f*As^PT? 

fti^>x4^wr^cfc^^^orfe, -e©^ 

^7^*4, ±#©l*f**s^-oJ:0^#oiEU>X 
S4*>6Sp«2»tc'r»RSOTt>, 3 6tc, %<DtiJy 
316**4, ^(*©JiSr*3&s-tfOcfcP)^3^fiU>-X8f4 

40 [0 074] -J-ftfr^ *Hftu>X*©!Bftffl!Jic3%«c 
JJ«©*¥**EB-«-S C. 4 te<k n , *^R©ttifi*(aj± 
«C4*SpI«B4<c*. «#«K:3e**tEB-rSC4 

awt a *a© A»BS 4 aft * * * < -r. s'c 4 * oj 

864 ft 9. F^>A-*W5< b/c>), Bft*j£< O/c 

so wfWMKEB-r* 4 , ' msmnom^aMnm^mi 
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«ja*a»£to«^#a*. «J(ttMtofi©3fc¥«*EB 

>xr^«jK£4 *y XA#¥jRr$6&* «jd»& 

^**3&s»-&n«. 'fiU>Xtt\ !»*«©*** 
to/ c ©H u >X(il§|5>rtf6vMr^-r « £ 4 to J; o 

isi^^t_»Sr*flEr 4-c 4 fe piser '» 6 , c © js^b 
.^**"j:;os^ciiiEr-*c 4-^wt64tts B */c 
fiu>x*@jf3(£flfe*^x«7 u*;n/>xrijf$-ri 
c4ocj:o r?m> v > X4 -r & c 4 # nj664 & o v /hsa 

[007 5 ] *fc; ^MJCiDlfrOfttfil&feSSo* 
. 2 #^.©««c § €iCc8iJ(D3fc?»*EIE-r a C 4 to 

©*'*«*"M«cEai/&«#tt 1 i®ft£j2;<sx£ii£ 

to&*ttr*S... 

[oo7 6]. sfc.^apccioffijffifrfieisftSFO^ 
/ yit¥&<Dmmn tmncz 6 toj3ij©36*«*EB-r 

#to v »««K:-iE©5B*»SEKt-4C 4 

(Cci; g ; ■*ft#jBW)sfi < f ^>>t-©ias't»aa.^^ 

±E© «fc 5 to. JtaiKfig^a < .tof SateOIE. : lift 
rS«&ttA©.3^K«rEaW-SC t-lffi* b 

[0 07 7.1*fc, #RW to J:-9 fttf 316B*}*r?* 
> ^ 4 JE©#^M©4>& < 4 2 o© U > X8*i 
%**K*1fdES' S £ 4to ; <fc 0 , iB»»IE#»SIWKff 

£tofj, 4RH^IE^^2.o©b>XSto^H$n, JR 
^■ftft^jcxaO; ^©^^BfCflt^^ii^tc 
Jt U >"X»tc<t 0 lift £j£ < 4 £ C 4 ^ Wife 4 'fc 

a. 
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*5^*4fi©#*«©4>&< 4fe2o©U>X»*» 
63B*«*«ttT5C.4«:J:D. «SiaE*a^to?T 

tf#38£8o*7> 7^^4iE©^iSit l 1i^'raiS 
£tott 4 fl-u>Xj»toJ:9HA*J[£<4.SC43&i3It84 

*J 2 o© u >X8to»fiS ft; JRa©S£#i!>ft < & 

[0 07 9] *fc. 77-f>«-*?*D«*i/>X*' 
^Mtoi4*^7#1t*4J8||©U>X«rflteS3 
ft£ii£. *ti6©»WH**ffc3l*S.C4toJ:-jrS 
fi*-r*C4AiT*S. C©*^ 7*** 4 

©SfmHiKits^riara c- 4to<t o . imvm% 

to. a»3e*»4««^Sfctotott % 4>& < 4 *> 2 o© 
&W^£^{t3tf&t4toJ;^T ; 5o *«MtoJ:*)Jf«3 

*^^*»^*>^****«<s«*»toaffl-r5 

,{t3tt£C:4to>^ jifcSffi«4«ffl[E^SC4fc"C* 
§6toi?^b<C3: 1 *©»MHtt316**filtoje*3R 

[00 8 0] 7 7 0«?MfSj^X^ 
4, *»?Bto.J:a*^7**»4., ±ft©JI8r**s^ci 
J:0**uiEu>X84 t ^©fflff^-tfajcO/hS 

^ b>mt 3 -spto-caijffi-rs 1 4*st?* 

[0 08 1] -e©i@^, **?8to 7*^»il 
U>XgfitU>X8¥4©^^©OT^4^{t$-ii5C 
4toJ:oraft4TSC43&s , C*S. C©4>&<4fe^ 
it3 o© U >XfiP©BIIBPB*«{t S * xmSt h C 4 to 
*^f"^A;i/3>^>^-^3>©aEigp7 7-f> 

< T-fA,jrc 0 . U>X8P©8ft©tt^3&i^|S 

teas. 

[0 08 2 ] 4;fc, •#«*»fiSrs»»u>X3Ki 1 
•»«*TOT4»K^K4 4#fS*«a7 y ^ > 

$-%&m\ ^tfffB^aTR-rsfcfttoiftfleftitt 

*©7T^>yrrt**3fe¥3Rtott**»?8©*y7 

9!©*^ 7.m^7 t -f >?-rt«5ye¥*toffifflT 
6tl4to.J:5..>J«©7T-f>* p .rl*i«S**3R*«fiE . 
"f £C4rt*?£ : 6o 

^©«*Wfc4*!«rs««*S4. «?*^gito^or^ 
it? ***«©»««[» 4 s^^s 4 ©{u^rn *«s 
■r^«giS44wu, *©aBffi«©***a4Lr*« 

W©*y^3^»^EB3tir^S«flE4-rsc4^-C 
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[0 0 8 4] £fc, *#«**JS!Ef*«»l/>X*4. 

ranw £ ffi®#&^©&^©&®<g£$j£r sa«# 

[0 0 8 5 ] £/c, »fl«*#£r.*j^l/>XjR4* 
4fc J: 9 fc /M©r- ht»*««riS*¥:*t«S£rsc 

4#?*s. 

[0 0 8 6 ] 4, 

•.©# ^ ^ 3fe^3R**r« i/ > x« 4 l r m 1 5 C 4 CC «fc 

[0 0 8 7 ] Sfc, •{*«*»^tS««t/>X3R<!: k 

[0 0 8 8 ] Jbie<D^7^ 73l6^***f!ftU>X|R4Ur 

■awt »»v>x»j&i t *«iii0^^7** 

*4. S'»^Jt^t*D-**ih«©«*n*l»jh-r* 
£4; BSffiffl*»3&>1*ft:4 : *©JDai©H{t4/|?a<-r 

4 Kom&m&im&mm? jmo 
m<tztz>. educator. KMwzmmmvm&b 
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[0 0 8 9] £©!§£, K»36**«S0gtt©^';XA 

^6fltes-r4c4*Jr*4. *&> #au>x»*«cia 

[0090] corns, foujyy&mt* ytmm 
mm i 06*^*4, #«4s?r i ©*ft©i?i*«:a 

a*fc»2»C^jB»*4**L > 

©*fofc»^r#iis*K av/xB, mzm^m 

*»«E»2©*I^.CCffior»iai3^SC4K'j:0, £© 
7***©H*f*3&%E{lrf .* «t 9 ficfliffit* c 4# 

> F «; *7;M*©4>tt < 4 h 2 o© jfe^SR-?- t3H»{cSt L 
T«SB4&£X-YBlCjEHU ^ *ft^fv£X 
*WW4y«*flCC«fflBWCC-8ftStf4 B ^©v"j> 

Ky#;i4X©*3«-ftt> ■*©w«r#«*fii4iWf-r 
s#ift©ft*3&sa4-3-rfco, -*K*ftxtt^K:8W 
rsje^K^ttxiii^ifiiKrfttta-tt-B c 4 «c <t o yh* 

tiJ©>*7-*«ftU Ytt^flJfC^WtSJK^SSiFBY 
tt*lSlfc8«iSiiS £ tic J: 0 Xffc£fr©A7-#^{fc 
T£ 0 t©4>&< 4*>2-^©^^ : f^|qJS$Cc#ll!jS^ 
*C45CJ:0, X^fnj4Y«|^fSj©^'r;"^{tL 

mxw^&imtt&ctwvt*; com 

^ %¥&oBttxte^%oftmm%ktm& 
is^m-cwMxov; u& j pmxmo&w%%vte^ 

[ 0 0 9 i ] 4 it.. *»M©*S«ra\ Z2 jru> 
X4LT«flS1 : -'ac45&sr*S. **W©36^3fi*n> 
jf U>X4 urffifflt'-s C 4k J: 0 . >hS©3>^* 

- * u > xsatflt-j- a c 4 ^r # ^ 0 

[0 0 9 2 ] 4fc, **W©i!c^?R*a{l!8«rt»©** 
*a«:iBBr * C 4 5REft©j6^»5c*jeiH 
©J^**flOT«c4«:a:0, /J^ffl©SKSI*1lfcfiT 
4C4*"C»S. 

[0093] corns, *3™©3^*taiMirt»© 
^b>x?jcEgr^c4^r^^ 0 3RK«ffl©»* 

l/>X«Kiia^By«;®*fflus4, «BS*«fefe^ 
©C4, fe(S«{cim.«*S:94C4*«Bltt4«ca e 

C4tc^0, iRM©^^^<*r-5>C4^pJtg44 

[0 09 4]3E/c 4 #*W©3fc^S*&K8rtS©J8K 
U>X*KiBB'rSC43Wr*S. 5RW«©*****t 

***/J^K:«ja-rsc4»SpItB4<cS. «f£. giS* 
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fs£, &mfr<DmE$fttcmmmmm%¥%mf& 

[ 0 0 9 5 ] * It, *IW<DJ^**3RttWrtao»» 

u > x& i &&g» x^o^^ cciegt s c £ * 

S. 5Rj»i^*^»(D^U>X«i*ffil/>X»*il 

su «4^yxA©^Bt«fflttiurawET5c io. 

£ J; 0 , Wil^iRtoifea I >&Ktt*Wfi*fi»f s c 
£#pm£ftS, 

[0 0 9 6 ] *fc. *«H©*4t3Rt^>-yn*-f- 

^ci#4<, a * - v - r - * - 1 mmm I* > 

ftl/>Xgft«r.««f-ric £#*Jfcg£ftSo 
[0 09 7]J/c, ^Oj^XtnWFW^ 

©^ttt^siiaa-tfittt * c t # w«b £ft s 0 

[0 09 8 ] C<D»S fc ' *«MO*¥**K«»ffl*f» 

u >X£«£$-<j- s c £ # oj«8 £ ft 

jffe£#tt ^ fc» it . fi&^<D|££# ft i >Kff »c&t,>ffl 

[0099] cms* '*m<D^mmmmw& 

!i»M£iU.i> >X£«jsSfj- 4 c £ ic <£ o , /J>®r *>ojr 
l©^4(r*SIJW*JgK U>X£tl#t-f S C £ ifflt&t ft 

S C £ Aipjffii & S, 3 &*cS?a 0 <■ HlSWffcffi 

£g®^£ Lrififflirsc £*c J: o^y xa*?s»£ o 

XgggU>X£*MTS£, «fa^»CEXJ>-ttl>«H36¥ 
X4»«-J-*C £#*J&g£ftSo 

[oioo] ' *mo^jhitmmm#m*v 

SC£#*J&&£ftS,, £fc. S»ffl6C^-'7-*Mf/c1*S 
S££&nJf££ftS, 
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to i o i ] ttc, *m<^*&&wmwmw&K 

KBT4C #»W^^«^J:9flia*ffl. 

fc, SSifffi«C^7-*J$fc-tfSC£CCJ:-f). 3K»Jf0ft 
If 5 7 - Xtt^ »J X A St £ *>*J»£ft So 

[0102] ^CDU^, WIHRffilSaflRWXX'&UaK 

MMaflRsnxccEsr & c £ «r* s . 

[0103] i-fc. #j^(Dj^*S8^«vA^7 s 
^x*y^ 3 >«lB5CEai"J"4G£Asr.*-* B *#HJ!<D 

«t*£, ^a^Q^i^^ffl^v^^x^^ 
^-xb* y x A4#«ir s c £ ,^wtg£ ft s 0 

[ 0 I 0 4 ] g fc. $^CD^^^^fflffili^ 

Saffl^^^-rSCd:^pItE£ft : So *'fc, S*f 
fflK^7-*»fc"liSc:£«:J:i), jfeSSJr^Stf 5^- 

[ o i o 5 ] t fc *m<D^&*immm*- v y 

S.'*fc. S^Hi.C^7--^f#/citSC£Kct:D, 
SrO fttf 5 V XA^BSTSC £ i> *imt ft 

[o i o 6 ] s-fc, ^nox^%«fi£amttrasi: 

o®^^fflm^s^^*rs£. 

ft S C £ ^pftg£ ft 
S n fi3HHCCA7-*SFfc'tiSt:£Ccj:f3, 36B 
J/f «3 fttf 5 5 -Xtt^ y XA^r^BgTS C £ pjfg£ ft 

So 

[0 1 0 7 ] Sfc. *^.03fe¥3ft**R«3ia»£SK 

SC£^T^Sc *«W©^«it*Kffl*|»£SRffl 
£^ L ^BK#^^»©*** ^Kittffl-r s 

J^rSC£^pIffi£ftSo CCDcfc^JC, 

^^ffl^r^jffl»^©^BS^m^^r^rs 

£, (HllH^^ftJR^^ErS:c£^aj^iA c cO^ 7 
7^ htrW»ttlWi»*W!rf SC£3^tt£45. 
[0108] -*ttffl*l» 

^**h»u>X3fi*wo, *ttttf>x*tcj:o«fit-r 

{c**W®****a9:W.* t £ So 
©*^«*36Kffl36tt££ffifll*tt0*^ KfflUT** 
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a c 4 tfivite ttxi. 
[0109 i.afc, ^w^^^^si^ns^^ 
SB©afi**«fiec»» a c 4#r * a e *«j*wfc£ 

4 4 a o . S o < tt v &m#&®1tltm<Oi!(& 

[oiio] ifc. *moft¥mzmwmmmmft 

fcttR* fB**c«l 0 § * £ C £ ^pjgg 4 ft a„ 
[0111 3'Ste,-*»?8©*^»*SBRj|»li8WBIrt 

^.tSl4?f^^tt®W7tf4<l: 9m>4 C a£iI&T 

. lo 1 1 2) ttc ttomi&zti?fttytmmi> 

X& i £|Rffl*tt«:K W 6 ftfc*ttt U >X» 4 K Jt 0 » 
SfeTS«4«rMErSfc»K:, £8M:fcfiS4£IgE#ift 

fa i«5a^-tt«a*ito-r a ^9j©^*tjre 

C4#nJ&g4&a o 

[01 1 3 J *©**£, 3fe^«cRtt6tifc*«M<iWE^ 

itffctafcS), x- t> m<Dfogmhtf>ptji< &a. 
[0114] *>c. ^oii^, s^cawen/c*^ 
©**5R**3fce<r>*M8ar u > xas j: o fciMMccjafrrac 

fi-ra'4, ^U>XSR9ffitjSA^5ct,v%i^^S6: 
[0115] .i/c v ^Hjo^^^k^^<D3fe^ 

*RfcEB*ac4#r*a. xmim^mvmm 

a. 3 6.Cc. ^^^sRifSftftablfflficE^glirA* 
ftoafc^&EBT a.C 4fcJ; 0 v &{4B£#f£HJf©;)fc 
3**©*«:EfiLT\ #fffi«*JS<«:EB-rac 
4#nJt844*) . «Wf-Hr> h V y ^SiS^oo^ 
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«< tt9»** : f«:W^tfCCD*ttfflL//c*&«:tt, 

«e»*ws^ waitftettR-rart**? 

fcte<&a, 

[011615 6&C»g L < «, ±IS©IE©3fc^€IE 
©'*7-*f*ou>Xr»fiSTa^te«, IEU>X*C 

io »4-ra«ffi*. »*©e4j&#**ci&&*afcft 

C4#. «aM0iE±Sl>IS*tf9-4. -*.fc, f©IEU> 

(r » c t #je u > x-c#s£*a «fi*^i> & < ir a ±r » 

acifcifcO/ KfffiWltitiWSS, 36 
20 r, I»X£D»f¥tt*S[fij±-f-5. *fc.--Mi»IEU>X* 

lilSB^fflrflteS'racifeDi-ffitrio. corns 
[oii7] corns* mm&M&mzmbtcft 
6 ©jemfcsj 1 xmi x ek u trfitmm * 

[0 1 1 8] Sfc, *«M<Wt^**rttl«*t«}*9tjR 

■c 0 $ 5 wasiwfer * c t *j-c* a<> 
[0 1 1 9] Sfc, «l^c»^Ko«9»flPJeEAB9W 

^5fe®p»cc« < c^^^^k 9: i»a*-r < r a c<b 

[0 1 2 0 ] *fc. «imtDX?XO«#<l|(DS«7Ba 

ifaci^r^a^c^racitCctiD, rtaaas" 
i^ca. 

[0 i 2 r 1 3 ttc, *«IBO**3R<0«IJ©B**ffl4 

racier* a. co-rac4tc^«3. "2*tDHKMR 
4*a. 
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10 1 2 2 ] &it % *m<D&¥%<D&m<DWtm®m 
a5a a n o^4rt^^±*r6c 4 j&*njffi4&*. 

. tfSfiKtfT 9 £ 4 # nJt64 & 6 . 

10 1 2 4 ] ^^C^^Oftfll'JtOffli*^^ 
y#;1>7 t hVU*8f»*£c4#"C*a. C 

<DX *> tCEBT S 1 4 iCcfc 0 , /hffl©rt«fll*f«J36*3R 
*«flfr S 1 4 4'&'4. 

[0 1 2 5 J 4&' t j6*»©!|»«Effl!|offl*fiBraaMfi 
4T*c4tf-e*4. C©J:5«:.-r*e4«:*D, rtfc 
■««fc»»»te» <■ C#^*«£IR 9 » M>? < f * c 4 

4ir£c4#*ct& e t©jfc5te-r*c4«:<fcD. rts 
«5feiSaJ»fc»< r KOSfe fir **r<-r&c<b 

<&*. 

[0 1 2 8'] *fc. F^tlS^^K09lffi»AftM 

cod: 5 cc r & c 4 cc J: 19 , ^SMSgi^^tetl^^ 

[oi29] tit. mmtt®ft¥mm\m&mm 
[o 1 30] ^moft^mmmmxsvT 

:»ttffl«;ffl.cia 4, «'^'*/hS[cc-f 4*f5jf84ft 
£ 0 ftfe-, .ftHfc^iOTtt, CCD4£>:? -<;UA3?# 

[oi3i] c *«wfiD*5£jR©arxttaK:3|i 

[0 1 3 2 ] -S-fe, *f^cwfc*»4ft©3fc^-XttlS 
5C±&X$Z Q 

[ 0 1 3 3 ] *'fc. *^0***4ffiO*¥»-C©S 

*Hi«©^#«Rigr * *<k5ecrsc4#r*<&. 
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C 0 13 4] SE fc; rt^ffl^^7T^^-^SH@ 

&<Dmwm®v& 4 89uwrkgiib 4 *p 
6»jiSrsc4#r*&. *¥*©ssiisi»[^*»|5|© 

[0 13 5;] *fc % rtffl«ffl*-rf-7T^df-.*i*jaifl 
JK*f ffltc '.fc 0 #B*i 2o{«}«fl3ft*fc©4"rse4# 
^Sii^ffi^i:0*K€2^-r^c4{CJ: 

[0 1 3 6 ] tit. ®m%<Dmmm s &: 

^R^rt'^W^y^r^^-ccXltr 5**14* 
W«cft-)tl,»5.Ci^ «S«|ql4Affitl9ti!)BiS« 

»©»fWiS33&j-a : t, t ; «&£tc&$ajA * & < x 
»tu>. 

[0 13 7] 

[0 13 8] S-f, HiS^l-5, S08«7-13«:|R 
S&TOJft \<^mm J: 6flf/£;^ ^ - * *{* 5 ft« 

[0139] «Kir*iafcff(l ^5-<0flftSR^7^-*tC - 
1 6tyb*%#Jk<om&b br, ^2*»fc4M> (H 

oomiffia^*tt2.«cfBorM6^ini*ziiii* 
t o z wckss i/ jB0S*a o #$12 # i o k 

*C£iKLj^«a6*iai*X**fi!4U 
3^^1ffiK^^*^*ZW©iE*|S34-rs 0 X 

KBfi«*r©Y*ra<Dr*T.JI*iffl*Ci«Y-4 L/r^-it% 

*©H*£*rsscD*^iiii<DZl^^3&>6 
{c?q-7t, »©H4©BHraiB*5S»3nriia. 

ffl*ft«H«W-HO©^f»l*iE4 0rc»&. 
[0 14 0] Sfc. ftsS-f 3<0«^7 

1 0©JB l H (S (HP) 1 *Str. ) 



(14) 
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26 



< [0141] */c, SHccfc^T. s&asKffite 
(a) scraps n-s-^JiscEt?,**. &*$, £«a 

(a) ©Ztttfa*ftE©»£J5t*. 
[0142] i fc. Sffi«c*jlr»r, ^BKM^^iB 

k b . k v ufMtix-zm\ y- 

ZffirtORaSOa, AR, BR, CR, DRtt*ti*h 
AP, BP, CP, DP«*ft*ttZtt*c*f 

[0 1 4 3] 



10 wia, 



r*«2fci&r>ratf*i6itztt»^, c©z$AK:ia£ 
sffirt©*i&i«rY(n*!ai, ztt, YtttcasnKjSta 

5#fi*-Ztt0E#|fij£-r5. X», Yli Zttttfc* 

tfEttS-frrt^fficc^urtt. *©ffl©EHttK©:3ft 

*m 1 0©ft*r*a3^&©» IE (Ht- (BP) 1 £ 

ESitt 4 fr T US Efc -3 U r %<DWk ^©fflOtt±H 

Z =[(XVR« )+ (YVRv )]/[!+{ i-cl+K, ) ( X7Rx a ) 

-(1+K V ) ( YVRv 2 )) 1/2 ] 
+ AR [ (1-AP) X l +( l+AP) Y* ] 1 
+ BR [ (1-BP) X l +( l+BP) Y* } 
+CR[ (1-CP) X'+( l+CP) Y* j 4 

+ DR [ (l-DP) X J +C i+DP) Y 1 ] 5 

• • • (b) 

$JfCDJSJT$«dJ$g 8 7. 5 6 n m) CD^Sf^ 

r^r o gS©JBiffiKmm-C*S. * 

x = Rx C os(A) 

y = Rx S in(A) 

Z = D, 

+ D 3 Rcos(A)+D 4 Rsin(A) 

+ D S R 1 cos(2A)+D s (R 

+ D. R J cos(3A) +D 5 (3R 3 -2R) cos(A) 

+ D ao (3R 3 -2R) sinCA)+D ia R J sin(3A) 

+ D aJ R 4 cos(4A)+D„ (4R 4 -3R' ) cos(2A) 

+ D„ (6R 4 -6R 2 +1) +D„ (4R 4 -3R 1 ) sin(2A) 
+ Dt 6 R' sin(4A) 

+ D 17 R 1 cos(SA) + D 1B (5R S -4R J ) cos(3A) 
+ D 19 ( 1 OR 1 - 1 2R J + 3R) cos(A) 
+ D„ ( 1 0R S - 1 2R J +3R) sin (A) 
+ D„ (5R 1 -4R 3 ) sin(3A) + D, 2 R S sin(5A) 

+ D„R 6 cos(6A)+D,< (6R' -5R 4 ) cos(4A) 
+ D !S ( 1 5R 6 -2 OR 4 + 6R 1 ) cos(2A) 
+ D i6 (20R* -30R 4 + I 2 R* - 1) 
+ D J? ( 1 5R 6 -2 OR' + 6R J ) sin(2A) 
+ D I8 (6R 6 -5 R A ) sin(4A) + D, t R 6 sin(6A) 

• • • (c) 

fcfc*U D. <ratt2«±©fi«) tt«»r*-5. ★Z = 2XC nn XY 

[0 1 4 5 ] *«B^CCto^rttffl^l6ft*©fl6©ffi©W mtUX. k = 7 (7#&) *%M>t 

7 = r« 

t-> — \J I 

+ C 3 y + C« I x I 



* [0 144] *fc, eiftSOfltoDS^iL/r-. Ze 

TCDS (c) fc<fc05eiM-S B ^©S^ (c) CDZI4 
^Zerni k e*3SSC©*|£ttS. 



- 1 ) + D, R 2 sin(2A) 



mmutct 



(15) 

27 

+ C, y J +c» y I x I +C, x' 
+ C. y 3 +C 9 y 1 I x I +C 10 yx ! +C„ ( x 
+ C„y 4 + C aJ y 3 I x I +C 14 y I x 1 + C 1S y 
x I + C l5 y 3 x 



28 



16 10 18 



+ C l7 y> + C a ,y 4 
+ C„y 6 +C li y i 



+ C 3( 



y 7 + C 3a y 8 
+ C,«y J x 4 



II 



c<D$m&i i ©>i£«[2 *st^y- zkbb*b i ktk 

' ffi 3 4 ffl<l> L> /c&B© 0 2 la 4 & 6 ft ft SS® Mfc^ 
»ror*!K »fiE^7^-^tt»E-j-* B t©SQWl 
■<OlHRllfttt, *¥li«2 4 b , £ttHftl6. 7 6 , 
A»BStt2mmr*S. ft*>\ ff#562fcH?a*. 
fiTF. BID, 
[0"l4 6]36fc«2 

C CD^MM 2 ©#«! 2 *dtf Y - 2 #rB® 2 tc^ 
"T. C©Sttffiltt» r^*JU7 < ?£B©»lB34ffi 
b fc«E* h ft S* 2 E4 * 6 ft SJIffS!»6*¥a5 

ior*o, w^^^-^ttaE-r*. t©i?»© 

JttMtWK, *¥ilft2 4' , SSiBftl 6. 7" , A 

2 mm r*£, 
(0 1 4 7] 

c©^*s«.3 ©*ii2 *^tf y - zmwmzm ktj* 

1\ CO^JtWtf 'aftlBlffl<Z)»lH3 4ffl*0&»ffi 
^6&S»;2B4*6&SJB«ra»&*^JRl or* 

is, *¥n#2 4* , si&Hftie; 7- % AMm&te 

2mmrft:S B 
[0 148] £ttffl4 

C©^W4©3fett2Sr*tfY--ZKfflia*ia4 6C>S 

-r. cosiswtt, -»i:^fca4ftffi©*i B53 4»i> 

I fc»B*i 6 ft £ 2 E 4 ^6 ft £1B *t 1 

or* 5. flt^^y— 5?ta«i2-rs 0 commmom 
®mfi&. yH.¥mn2 4 f . m&mn 1 6. 7* , ai* 

Bta«:2mmr*4. 
[0 14 9]£ffcfl5 

C 2*S&Y - Z »rBI§£ia 4 tC^ 
*lB3*6«cS5«ffl»ti3l6^»l 0r*D, «SSy^ 
#2 4' , iBilfll6. 7* t A«Biatt2inmr* 

[0 15 0]||JS^J6 



x 3 ! +C l5 x* 
+ C 10 y J I x 3 t 
+ C„y x 4 +C„ I x J I 
x I +C„y 4 x 1 + C 1& y. 3 I x 3 1 

+ C,,y* x 4 + C Jt y I x s ! +C I9 x 5 
x I H-Cy 1 x' + C„y 4 I x J I 
-K^.y 1 I x s I + C„yx* + C 37 I x 7 ! 

•■•(d) 

SVfJ^fc. iJv* s ?vA9v9Q<l)ffilfo \ ISM 
«C7;U^3-HH1 2*Htffc4© (BO <a) ) , a 
«»1 l*ffl«:|R3-Hii 3%»Wfc6<o (Hco 
(b) ) v igflJ3f*l l»BK:rJl'5 3-f»l 2*8ft» 

w*cH»r*aja«4 0fct><o (Ho-(B) ) a***" 
^Wtc 3^^HK**wriob»sw-rsj: 

5 CC L/c *> O* 5 c » tt*a»8l iWc ©Ifj&J* 
[0 15 1]SE»«7 

CO^«ffil7.©*H2*^Y - ZKEB*B7 tCm 

20 -r D co^ftwjj; B*u?ciifiB3Cp6ftsaaB© 

* 1 B 3 4 HB&blt a$AB*> 6 ft *£ItB©® 2 B4 . 
4'fflf 1 B3 4Sii©SiaB©» 3B6 4'^6;ScasWa! 

i o r* o , »as^^ v j< - $ k*mit&. c 

6. 7- , A««att2miiir**. 

c©**wtt, (BfeLfcaftflB^e'ttsajaB© 
» i E3 4 m& btc e * fta^ e ^ s mm<Dm 2 ®4 

30 4 jg^ LtcB £AB*> 6 ft S »»B©» 3 B : 6 4 # P> ft 

®ft 16.7 s , A««S»2mmr*S. . 
[ 0 1 5 3 J.S?ft« : 9 

C©^^19 .©^# 2 «rfttp Y - ZKBB*B'9 ^ 
*r B cepSJSjaj«; ®&LfcS4*B*5>3tcsaflB© 
^1B3 4©tl/fca*ffiB*»6tt*SliB©»-2B4 
4 «^ t/ fc § fflB^ 6 ft S S *f ffl©^ 3 B 6 4 ® i> 0 
fca*ftffl*?6<taaiftB©»4B7 4*6ftSJE«S 

©*»«©fii«Biifttt,' frw-mn 2 4", ^eiift i 

6. 7' , A»Bfilfcl:2mmr*5. 
t0 1 5 4] Uttffl-l 0 

CCD^Wr0©3Ktt2*^Y-Z:KBB4B 1 0 *c 

c©*»«tt. e*iftB*>6ftsaHffi©afiffi 

3 4ffl^bfca4ftB^6ftSSWB©*2.B4 4ffl^ 
0 /c g A ffiB/P 6 ft "5 Sftf ffi©» 3 B 6 4 L g * 
ftB^6&*aittB©SI4B7 4*i63Qr-5S t Sffl®^*" 

^ior*o, *«>^-tf-*tt»KT$; c©n^ 
so ftl©fg^lift{i x 7^:¥li^4 0■ . SiQBft-3 0' . A 



(16) 



29 



[0 155] %fflil 1 

com^mi i©36tt2*4t?Y-z»fffiia*iai uc 

©Iff 1 S3 .i<B*tfcS4il6ffi*i&a*SWffi©»2ffl 
4 4 m 1 E 3 4 £il<7)&ff E ©» 3 B 6 4 b ft g a 

«©aftlSfltt. *¥Ii#4 0' , £BIifir3 0' , A 
[0 15 6] *J6W1 2 

C©IB80!l 2©##2£^t?Y-ZKB[34:B[l 2CC 
m-T. »&Gfc@d^ffl*>6*S8affi 
. <D% 1 ffi 3 4 m^btc g Sttffi* Stt £Kffl5©Sf! 2 B 

b 4 4 »a©aaffi©» 4ffi743^6as ems»i># * 



10 
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**»ior*o. -easier*. c©nss 

l*BS»l 0-mmt?*S. 

(o 1 57] mmn 3 

3 4 o tc b : s » e*> 6 «t a guffldsr 2 : ® .4 ' 4 w-m 

SWB©»3-ffl8 4a 1 S3 4#a©5Wffl©*4ffl7 
4»2ffi4 4£ffl©»affi©»5H8 4fr&3&£jg»g 

»c^» i o r* o , $ 7 ^ - * Baia-r s. t 

©^ffi^©J8&Ij8 ti/ *¥ffllft 4 0', Hfltpft 3 0 
' , AWBia«l'0mmr*>a. 
[0 15 8]aTiC ±8EIS»Wl-5, 7-13©*ft 



(«4>S) 



[0159] 



1 


oo (B) 


5.000 










2 


R ¥ 88.44333 


3.000 




1.51633 




64.15 




R, 95.45737 




Y 


0.000 


6 


-1.99* 


3 


-17.301 


38.032 


Y 


0.069 


e 


-1.7/ 


4 


00 USE) 




Y 


3.119 


6 


10 . 00° 


OCn 


0.01048 












CYn 


0.01130 












FXn 


184.8040 












FYn 


184.8766 












FX 


28.3607 












FY 


27.8784 












FXh/FX 


6.51620 












FYn/FY 


6.63154 












FY/FX 


0.98299 












2 

E#^ 




HH- 








(«*«) 


1 


oo (B) 


2.273 










2 


R ¥ 96.003 


3.000 




1.5163 




64.15 




R, 95.457 




Y 


0.000 


6 


o;oo° 




K, 0 














K, 0 














AR -8.9601 Xior* 














A P -4.4886 XiO" 1 












3 


-17.143 


37.747 


Y 


0.094 


e 


-2.42° 


4 


~ (ftE) 




Y 


4.240 


6 


10.00* 


OCn 


0.01048 












CYn 


0.01042 












FXn 


184.8767 












FYn 


185.9339 












FX 


28.4495 












FY 


28.1215 













(17) Wl 0-161018 

51 32 
FXn/FX 6.49842 
FYn/FY 6.61181 



FY/FX 1.01745 

[0 16 013G8IW3 



[0161] 



IBM JSff^ r^S 

1 00 (tt) 5.000 

2 giftlfCD 3.000 1.5163 64.15 

Y 0.000 B 0.00* 

3 -11.903 37.119 Y 0.000 0 -1.42' , 

4 °o (flMif) Y 1.436 0 10.00* 



Cj -1. 6641X10-' C, -1.6675X1GT ! C 10 3.5664X10" 4 

an -0.03335 

CYn -0.03328 

FXn -58.0733 

FYn -58.1955 

FX 35.5619 

FY 35.2237 

FXn/FX -1.63302 

FYn/FY -1.65217 

FY/FX 0.99049 

1 °° (8t) 5.000 

2 SfiftM® 3.000 1.5163 64.15 

Y 0.000 0 -2.57° 

3 -15.349 36.155 Y 0.089 6 -2.06T 
4- 00 Y 3.615 6 10.00' 



C s -6.2923X1Q- 3 C 7 -6.1230X10" 3 C 19 1.0315XHT* 

CXn -0.01225 

CYn -0.01258 

FXn -158.10170 

FYn -153.95436 

FX 35.67606 

FY 35.81662 

FXn/FX -4.43159 

FYn/FY -4.29841 

FY/FX 1.00394 



co 1 62] mmms 



mm mftm r^s 

(AM*) 

1 00 (©) 23.667 

2 gfiffilSCD -33.473 Y 0.000 0 -20.00" 

3 co (<£gf) y 12.183 0 -29.79° 



C s -6.6312x1a 1 C 7 -7.3816X10- J C, 1.3051X1CT 1 

Qo 3.5104X10T 4 C,, -1.7318X10- 6 C t4 1,4418X10- 6 



[0 16 3] 



[0 164]* 



33 

C 19 1.0842XKT 6 
C lt -6.8971X10" 6 



(18) 

C l7 -2.2182XKT 6 



10-1610-18 



OCr. 

CYn 

FXn 

FYn 

FX 

FY 

FXn/FX 
FYn/FY 
FY/ FX 



-0.01476 
-0.01326 
-33.87534 
-37.70739 
35.52397 
35.37319 
-0.95359 
-1.06599 
0.99576 



mm 



°° (aw) 



Y 
Z 

Y 
Z. 
Y 
Z 
Y 
Z 



Cj 1.8423X10- 1 



2.3788Xior J 



3.2520Xior J 



C 7 



C, 7.6150X10T 3 



CXn 

CYn 

FXn 

FYn 

FX 

FY 

FXn/FX 
FYn/FY 
FY/FX 



0.01523 
0.00476 
21.65092 
69.27385 
28.80566 
28.36382 
• 0.75162 
2.44233 
0.98466 



40 



mm 



Y 
Z 

Y 
Z 
Y 



34 

-1.3828X10"* 



<»i:«) 

1.5163 

0.000 
17.611 

1.5163 
-0.529 
22.611 

0.000 
17.611 
24.425 
-7.952 



64.15 
0 -17.45* 

64.15 
6 -20.00* 

0 -17.45" 
0 -47. 9^ 



1.5163 

o.ooo 

1.758 
1.5163 
-1.816 
28.620 
17.796 



<M*ft) 

64.15 
-11.28" 

64.15 
-20.00' 

-28.72° 



(19) «HW1 0-161018 

35 36 

Z 1.758 

Y 41.948 8 -49.40" 
Z -27.025 



C s -2. 9815X10-* C 7 5.8788Xl(T J C 1B -1.9434X10" 4 



C, -5.642lXia 3 C 7 3.0794X10T J C„ -6;3954X10T I 

C s 2.7620Xia' C 7 3.3894X10T 1 C ao 2.5637Xior s 



0<h 0.00616 

CYn -0.01128 

FXn 53.52979 

FYn -29.232 58 

FX 33.52330 

FY 34.95281 

FXn/FX 1. 59679 

FYn/FY -0.83634 

FY/ FX 1.04264 
[01651 *SS^9 20 

mm^ a«$s mm m^m 

1 °° (H) 

2 gSffiMCD 1.5163 64.15 

Y 0.000 0 0.00* 
Z 10.000 

1.5163 64.15 

Y 0.000 6 -45.00' 
Z 20.000 

1.5163 64.15 

Y 10.000 8 45.00' 
Z 20.000 

Y 10.000 8 0.00° 
Z 10.000 

Y 10.000 8 -13. 68" 
Z -10.000 

C s -2.5583Xia 3 C, -1.1629X10" 3 C, 3.6340X10 ' 

C i° 0 C„ 3.2535Xior s C l4 3.1012Xior s 
C 16 8.2l96Xio- s 

C, -2.5807X10-' C, -5.9100X10-' C, -7.4253X10" 6 

C 1B 3.3196X10^ C ai 3.2466X10" 7 C l4 -3.5149X10' 7 
C x » 1.9988X10"' 



g&fijffi® 



C s -2.9513X10- 3 C 7 -4.5073X10~ J C, -1.0598X10-' 

C 10 -1.0663X10-' C a , -2.8568X10T* C 14 7.7238X10* 7 
C a6 -9. 1435X10- 6 

C s -1.9093XKT 1 C 7 -1.9783Xi(T i C, -7.3494Xi(T« 



(20) ®mW- 10-161018 

37 38 

C 10 0 C w -9.6786X10" 1 C l4 -5.5417X10"' 

C l6 -4. 5951X10" 6 



(D <2> ® © 

CXn -0.00233 -0.01182 -0.00901 -0.03957 

CYn -0.00512 -0.00515 -0.00590 -0.03819 

FXn -831.2214 27.8970 36.5975 -48.9448. 

FYn -378.2706 63.9037 55.8887 -50.7134 

FX 33.59086 

FY 31.39717 

FXn/FX -24.7455 0.8305 1.0895 -1,4571 

FYn/FY -12.0479 2.0353 1.7801 -1.6152 



FY/ FX 0.9347 
[0 16 6]HtK0llO 



(«4>fi) 



1 SAABS® 1.5163 64.15 

2 §4ffiffi(2) 1.5163 64.15 

Y 0.000 6 -22.50" 
Z 26.000 

1.5163 64.15 

Y 14.000 0 -67.50* 
Z 12.000 

2.000 Y -10.000 6 90.00° 

Z 10.000 



C, 1.3733X10T 1 C 7 1.8225X10-' C, -9.4288XKT 1 

C 15 -1.3336Xia' 



C s -7. 9366X10" 4 C 7 -1.1721X10T' C, -2. 5491X10" s 

C 10 -5. 6154X1CT s 



c, 


2.8039X10-' 


C 7 -8. 7180X10" 4 


C, -7.6318X1QT S 




-1.4966X10" 4 
















c, 


8.4385X1QT 3 


C 7 -6.4925X1CT* 


C, -2.7582X10-^ 




3. 12 68X1CT 4 










ffi CD 


<2> 


CD 


© 


CXn 


0.03645 


-0.00234 


-0.00174 


-0.01299 


crn 


0.02747 


-0.00159 


0.00561 


0.01688 


FXn 


53.13432 


140.9160 


-189.5078 


-149.0951 


FYn 


70.50404 


207.3859 


58.7778 


114.7361 


FX 


49.19207 








FY 


34.94060 








FXn/FX 


1.0801 


2.8646 


-3.8524 


-3.03087 


FYn/FY 


2.0178 


5.9354 


1.6822 


3.28374 


FY/FX 


0.7102 









[0 167J£ttWl 1 



(21) 10-181018 



[0188] 





39 






40 


1 


oo (B) 








2 






1.5163 


64.15 






Y 


-22.988 6 


-8.98' 






z 


50.530 




3 






1.5163 


64.15 






Y 


-1.449 e 


17.73* 






7 


7fi Q77 




4 






1.5163 


64.15 






y 


-22.988 0 
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[0 20 8 ] 101*14 8 

zvmsMtt. M3 8 CC«ttlia*«t«t^ 7 2 1 
©»Ku>X2 0©*«iWr*s. c©ig«jW©i8K* 
¥»6S.-H5 2«ciR i LfcJ:'^K: i *l©2flffi.Ti, » 
1 ©J5WHR 1 #2 ©SSiffiR 2 . SI2 ©jg$ET 2 
Sl©K8fER 1 £»2©aatffiT2# 

IS-©ffl»tR4i/cfe?K »i©5»eri; ^2©s 
*f IB R 2 ftHK^tftacffi^ffi 3 tin » S **WJfc <fc 
1 0 ^©«rttflj*5i^d:*fl!|. (H©JS" 

$ttft#flf ) x«a«<tfl94 <S»c£*>#r 2 oei±© u 
>Xg¥3 0. 3 1 (B©«^*'2o) *eku u>x 
S3 0t3 l©|fflKL Rtf, U>X#3-0. 3 I 

oiiHPB*a^ra:«t*.fc©r*s ft c©*§ 

[0 20 9]^JSW(4 9 

C©^i5S^ti, B3 8«clttlBI4*-rJ:5tt*^^2 I 
©Jf U > X 2 0 <D%mfflV& & o C ©*»#©»»* 
*»tt. H5 3CC^UfcJ:9tC % mi©SiiffiTl, m 

1©SWBRK »2©S*}ffiR2, »2©aHl'ET2 

»i©sWffiRi ia2©a'aifflT2^ 

0— ©B»tt.*Lr*s0, »1 ©Jg»ffiR 1 ; ®2©S 
«ffl R 2 ftlMEIBt»ttffity«a $ *i r x> & «%996c j: 
*»&3lSmi Oi, ^©»<*«I*S^«»I»J (H©Jt 
^ti^ftffl) 5c lo©u>xg¥^i2gb. ™:^f*fti/> 
Xg¥ (BI©»^t*»(*W©l/>X8) 3 2 i U ffe** 
IEU>Xgf (a©i©^B<i^^l 0^*teu>.X 
») 3 3 4LT, MU>Xf¥3 2 43 3©rfl^^T 

a»-rs<>©'c*5. c©»^. «asw-s4-rsc£ 

[0 2l'0]|ttt«5 0 

C©^S6«|tt. B3 8KmH*^rJ:^a*^72 1 

<om& u > x 2 o ©^is^r a ^ „ t ©sg iifiw©aK * 

H54tc^l/fcJ:^cc. a'KMBITl, m 
lOSMIRK »2©S»ffiR2, m2©a^ciT2 
^6*fiES*i. »l©SS*ffiRl i»2©aafflT2 3&«' 
0-©fflfJtt%Ur4csO, »2©Jg 

*tiSR 2&mmffifotmvmmztix ^4**wfc j: 

0<b, ^©«J*fflJ*SWa»fflJ (H©» 
£tt#WH) X«a**ftl<b*lllK:2o©i/>x»ti3ii 
^to#r3 06pl/>X8f-3 4, 3 5, 3 6"Cffl^ 
U>X»3 4i3 5©BBH 1 ay, U>X»3 5 4 
3 6©BPB**Ara«^Sfc©-C*S. C«)»^ ft 

[0 2 1 1 

C©^^«, ^5 S.CC^-T^:^^:. ^7^7^©}!ffi?L/ 
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*¥*©isM*awst sua *J9E7 y xa 3 7 <d&§j 

teK«*£*tti3U>X4Lr, B34tt:ircl,fc20©K 
[0 2 12] Sl«!l5 2 

3 8 4, *l*iX«*ia©?S*«CgilStY»*ft5CjajT 

mmmm mzmz tc% 2 

3 9 4-£r#U £H i «4iv}fe5«S3K3 8 ^XMMCCjfi-^x 

©AWM©ffi©.xtt«cffi.^ Yifc£iaj©ia*¥g# 

OMOYl4^S^fe©cOXW^i^CDft^S^/^6A 20 

frf 4 tHKiRtl* fc ftffi & ft o T tr » 5 . 
[0 2 1 3] 3gtt0!5 3 ' 

fii$U>X40, ^-fvi"Jjf-> 
5 7-4 1, ^>£7 t JXA42, «EU>X4 3, a 
?>\ ^^0^*7 '-{J!bAj:?lS:4— IRU7*j?7©7 

r -r >'d^-#te. *5^B4 4KajS3nfcBfflffl«c!)f r 
-*£%?filrz>1t!bic s *^cc^e<ac*^l 0£ 

^ & 3 6 or o , » i mmrn t m 2.s»ffi**aec o 

fc 2'@H*fOl8iC^*'C* 0 % «^«4 4 fc^S ft 
feftflctt, . 1 0 , ^> * 7* V XA 4 2 . J£K 

u>X4 ■3'*jekaaL'c, .«Brt*-strUiti»jaiacc 
**»4 4tca^stifc«sri£^as-r'5. 

[0 2I4]3S»«5"4" 

COmbWlt^ * j* 5<Dt- h ? (AF)^ 

*->*5-4 1, ^>£7*yXA4 2, &EUVX4 40 
3, ^H*©¥*7 ^;ua-J:*3&S--EU7*^ 
7«c4j^t. IHBU>X4 0^6AI*br#fc»#^e» 

tc<fc SfliCv36*» 1 0 Qft bXA FiSJggg|J4 5 CCjtT 
[0 2 151 ^5feW5 5 

CtO^fltt. *>50gOTUiflffli (AE) 3fcWR<D 
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B5 9fcjfiTJ:5fc. Jli;U>X4 0, 94y?V$- 
>^7-41, ^>^yjXA42, J8BV>X4 3, 

fc^T, »§Bu>X4Q^6AWUT*fc«5#*»e)©* 

4 2ccina*s, ^>*^yxA4 2©jgjHffi*ai(>r*" 

jeW4 6fc"*r-5. C.CD»t*^IRl HI 1 

a«cufc2as«<o»c***'c**. . 

[0 2 18]S««B6 

0, 06 OtC^TJ: 5 8H£U>X4.0 > ^^y 
*->57-4"K ^>^^yXA42. S9gU>X4 
3, SV/a^7-<Jl/A4 7J:»3*a-iRU7*^7-tc 
fclrvt. 0(^*^984 8 tegS Stifc.'f- ("fOr-^ 
**«WCC^S»C**:* 10KJ:07^JUA47©fi| 

1 l«:^tfc<J:5«r.3ffl*i6<c0, »ia*Mi»2S 
»ffi**afc Lfc2 @S»*Offl«36*Kr 

[0 2 17] J|JfeM5 7 

CO«»Wtt % 06 1 tcm-f J: 5 Cc, >W u 

>X4 o©m«ra«4S3ft*afc2&K:, «<d'«t*s^» 

ft (HO»^B|}) «C"«tf *3>A-4r^u>X4 9 

4 L r *jfswcc J: 4 1 0 *m > ft 

f3, H©»&«, H-l^H4«c^UfcJ: J 5affljjfa!ffl* 

[0218] mmmss 

C"©^l«Wtt, 06 2 fc^r J: 5 <fc Sfi^ 

7fe^S 1 0 *ffl^fcH4 7 (DMI5*963fi(0«Wcfflia7 

[0 2 1 9 ] l!ftW5 9 

C©^»Wtt v 06 3 tc^-r J: 5 tc, SfB't* 
1 0 iffl^fcH 4 7 <Dttl6^XC[>*SS(cM*K 

[ 0 2 2 0 ] ^^086 0 

1, »10fi»IRK »2©SWfflR2, ^2(D®i§ 

WJr*&0, *»*fflKor»2<baaffiT2©(l3SrK:' 

C0 2 2 1 ]**«6 1 

srLrc^r.-wioaaffiTi, »i©si*ffiRK m 
2oaaffiT2^-6fliffisn, c©3ffis@fe^«jJ4 
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[0 2 2 2 ] SgJSFS 6 2 

c<D$mm\t> ■ H'ee.cc^ti^jc. *mu>x534 

*MU>X5 4 4ri>6#9> «#ffi5 5±(D»»*iyc 
or«ir*«tW<DJa«i/>X5 3 4 ot**Wcj: 

i'C*^» 1 0 * 7'y Xacd i H£Lh*^7 

[0 2 2.3 ] *ftW8 3 

t©»*0»K, a 6 7^7K-TJ:^CC. *mu>X5 3 4 
"«EU^X5 4t*6«c0.; Wteffib 5±.<Dtm*&A 
OrtBS*SHatt©g||Sl/>X5 4 4 Lt**?BCC J; 

1 Ott^^^t/yXAflDlffifiUiSM-i?-** 

[0 2 2 4] ■*'jfi«W6 4 

c©*»wa,-a6 8{C7sri5«c, #mu>X5 3 4 

*fflfc* >; y U>X5 6 4Jg|gU>X5 4 

S»<D'y b-tx>X5 6 4 UT#|^K:<ka»M^» 
1 0 tffllifcjltt^ft 0 , m<Di$&. 1 0 

> * 7' y X ACD 1 ffl.K±* v * 7 - « Effiffi 

(0 2 2 5 ]..*»W6 5 

*K*t5 7-5'8 4 Ut 1 o©E«ffi;fc6&a#RtJJK: 

(0 2 2 6 ] ^WJ6 6 
■C0*56ffii« k H7 0COtV*\J:5K:, #«5 7 4*S# 
»» 5 9*6&.5, 5 7 fr%<D3m i S:%te#W& 5 
9 *©it«*»ttu>X5 3«:J:0«*ffi 

^a^geg ^ > x cc a# .s ■» & isss ctsttsraRft? 

*(c*si^, 3feJK#rtJR5 9©£«ffi t &#*EI?K$#£ 
H©»£. «5 7^6cD^t5t^^H^^tc^T 

[0 22 7 ] S»«67 

co'aat«« t H7"iccyjK-rj:5fc % ^574^^ 

jHJra«5t»«c*t>r. *flft*6 0*flteW&^> 
* 7 y x a ©KSiffiSWc^RijB tc ct: a His^^E^ a 
ftibftsmm-c&z. b©*i£. *iW5 7 3&>6© 



38) »H¥'l 0-161018 

54 

[0 228 1HSSWI6 8 

Ctomtm^ B72fC7S*J;5fc/W»U>X53i&> 
6©36«*jfc«$WIS 5 9 5t<* 9 2 ^ic»tf . -#£6 
fe-Homm U >X 5 .4 ^81* , i«WM#3&iHig pJtgtC 

6 0^UTf^ ; {Og8Sb>X5 4^#, '9Jttlft«^ 

r 4 3feK^«|»5 9, 36ffl|fiI»6 0S:*«M«Ccfc-*-»& 

10 [02 2.93 nikne 9 

" J:or^i/>X5.3*3BTttS3ti.sa*ffi : 5 5±(D 
U>X5 4 ^Ur^B$^||^^tg4t'a^|S^fflJSll 

0 4 or^awKctiiB^'je^ifi 1 0 im*tcmmv 

& 0 . m®*S£ < ffl'G*^5R 1 0 tt^ V y XACD 1 

[0 2 3 0] H*«7 0 
■20 COSatWtt. H'7 4«C7S ; }"J:5K:, *tt» U >-X 5 3 4 
3fcfilnlK*f :7 y XA 6 2 tWB& Is >X 5 4 4 

BJW©*^fl«M«rAS. co»&*#» 1 0 

01 ltcSl/fcJ:5&3E*:%a:9, *ia»ffi4 
»2 SWffl**aK: L/c 2 @g»®ffl^^*T?*S. 
[0 23 1 ]'SE*«f!|7 I 

C©^tt«tt, H7 5 tc^-rj:5K:, «*B5 5 4T^ 
©***«Sai>>X5 4^a»< *<BlSljfi6 O^CCSJcRK 

jci&tt&jifi** 1 ■o*^c»&si«^-c*-*. mom 

^ " RtlOftC^R 1 0 ^^>^"/yXA<7)l ®W± 

[0232] mmmi 2 

^(c»t 6 & i>H 0 , 076 tCTjktJ: j-vitv 7 

-/^-»^y-U-U>XSR«fflUfertS«6 44, ^7 
l^^^h^mmi 1 4*SttfS. 07.60 

mm 6 4 0^ b K^&m%¥mRvmwft¥Jh* 
rt«*r*#A*6 5 4^^ 7 6 e^*^*- 6 7 4« 

5<05HB»6 9«Ctt. -«S»3K*«4*9»B^*JHjB 
h^f^ F4^»*ii*tirt4S d . JfA§iS6 5iC 

-u>X3R*j»^6ti-c.^«. rta«6 4©at»tett. 
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c^jfettaBe 8*jgrtft!f*ifii*flSM-rs. 

TUSH 7 7<p.*wia«l7 1 B, IK9l#*tt»TS# 
#£g®7 2 i.- t<D«*rtti«7 1 fc#Jfrrafi*M!Hl 
^f^^r^7'n-te^-7 34. COtr^^a-bv* 

7 3 6 Hi* 3 h4 : R*fi#**5*T £ * - * - 7 4 

EfM"S-VTRry*-7 5, Rtf, ^t=*7W *#7 6 10 
4, ^ft^£.ifc®4 OT^y > h7£ hf Stff**:/ 

>;>3?7 ;7i*cc«uashr*j9,. m?mm7 ion 

So 

[0 23 4] ST, H7 8{CCn6«M«05BBSW© 
OOHMBfc, 81 OSIIT 1 , *1 ©SftfffiR 1,8 20 

2cojs:mmr2, m2<DmMmT zfrhM&zh* 

»Me^»10*E«U 3£Wl£ffS9 0 o fflifiiS^ * 

2&SJS«*7-8 1^0tC^7^M7 7 >f^ 
-©«ffi*E»0TH 7 6<D<£ 5 ttrttu»cc«ajr& c 
4fe?*S. 

[0 2 3 5 ] H7 8 (b) ttrttMMt£#<f FT 5* 7 

^*;vp7.-f^-8 2*ffl^fcrta«r*o, »»B(r* 

8 0 OfftSKc, fg 1 OSi&ffiT L91 ©SWfflR 1 , 
»2©SWffiR:2; »2<OJKSffiT2^6*fi!iSn i 8 

i ©aeaffiT 1 4 m 2 ©swbr 2 tfim—<DmBti& b 
rfe 0 , 4>& < 4 1 ffi^@(s*^*ttBSTitJiit"snft; 

**W*C <* Sfl/MfrS** I 0 £EB U ;&«f£gt+g{I 

[0 2 3 6 ] ^78 (c) ttit»*-?rttfttt-C*»). 8 

1 ©jffiMBT 1 1 . » l ©SttfflR 1 , Jg2 (DimmR 

2, 82©SiftffiT2a>ft*ffi§*i, <J>tt<4fclE# 40 

.msp*fi»«cfiri«ji£snfcia 1 2 k j: 5 ft*^^ 

1 0 4EBU #f*fc#LT»fcfcflufc 
*S{C2-^jai«3R-f-8 1 #EB3ftTl>S 0 
[0 2 3 7 ] ^#17 3 

COlWii, 17 9 (a) , (b) fC^T^^CC, H 
7 8(a), ( b ) 4 H«&EWCfc t>T . ©Mfe¥* 
«K^>^%*ffl-rSl/>X8 0©« 
5bD&caw«K«8'3*EKl/fcSB»«'r*-S (fc/c 
U ^7 9 (b) KfcUTtt, 1 0{fcM£2 

a^araas^'s l#EBStm»*. ). 50 
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[0 23 8] m&W7 4 

C©JHiWB\ 08 0 (a) , (b) i^tJr^tC. Bl 

7 8 (a) , (b) 40«&EBK:fci>r. fflt*** 
1 0 CDA*fffl©$ff 1 <Dj§&MT 1 U .SAW 5 

tt, «ffifiCEB"rS23ScJB«*^8 1. 
r-f^-8 2JJHSLT^4li. ) 0 
[0 23 9]H*W7 5 

C©3QSWtt, H8 1 (a) , (b) K5Vj-J:.5te, B 

79 (a), (b) 4B«MrEB{cfcUr 1 

1 0 ©WHMHtZ)82 (DjiiftffiT 2 U/cHWJ-C 

&S„ 

[0 2 40J3OSW7 6 

cojBSfcWtt, .H82 (a) , (bMc^T^tC 0 

8 1 (a) , (b) 4|BJ«teEBtefcUT\ 

1 Q©»ffi*»HHH© J i t ffiT2K:Ha3^ 2#7uit& 
#?-8 l*C(0ffiT2K:tf*8^ft:j|»Wt?*S B 
[0 24 1 ] 7 

C^SQSW*, H8 3 (a) , (b) fC^TiSK:, H 
81(a), (b) 4 Hate, ®C*¥*rO0lftH« 
©»2©jMMT2*¥H^UfcSBiWr*f3: .H8 i 
4R&*<DtS, 0©«fi{Cfi2»7cJW3R 
-?8 10RM(Ct^^7^^8 2©-*8£ie 

BLr*s*r*&. 

[0 24 2JH1SW7 8 

C H8 4 (a) , (b) «C7R-rj:SK. g 
8 2(a), ( b ) .4HSK\ »&*^ 1 0 ©Iftffit 
ltfflfflJO¥ffiT2iC-aS-l*. COift^i-i, 2^7C»« 
3R-?-8 lOf^toOfC^^^^U^r-f^-S 2©-»«r- 
EB0T*3 o 
[0 24 3] *tt«79 

C ^8 5 (a) , (b) tCjjkt&Sfc^ H 

8 0(a), (b) 4H«fc, 0CDAWIJ 

©»l<Dj8iaffiTl-4¥H«CL, 

U>X8 0**UTfe0, CO»^'""ffl'&*S6* 1 0 

<D$®$ct7>#;v:7 7 -f^-8 2'©^ijB*EfiLr* 

^ 0 

[0 24 4]HJ£^8 0 

cogMMlt: MS imch^X, ©C*^Sl 0©A 
WMKlEBl/fefiH^^^ 8 3 4 OT If 7 r ^73K5*S 

(0 24 5 3 Hft«ai 

C0»fltt B8 6 (a) , (b) . jcs-ri^cc; H 
7 9 (a) . (b)"4HttCDEBfi:4B.C^r, rtS^f®. 
**3RO* 1M <C©»^tt, a«»Bfi8 3-©fflffi) 

[0 24 6] mum 2 
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C©*JS««. H8 7 (a) . (b) *Cm?J:0&£. B 

79 (a> 4 (b) «tH»©iBKcc*$i?r, m%mm 

*^3RO» 1 ■ BB ( C <Dm&\t. mfmWR 8 3 (DHOW) 

» 1 ffifrrt^jBW'tSJ: 0 JWIKfl sjftjfiK: 
[0 24 7]H»W8 3 

■f 4 1 ■00*J«BI6^» 8 4 4. £»Wfc#±K:§ * S 
BShfcMBK*E8 5, ttft#?X8 6fiCflBR#¥ 

s 8 7 4 o v $km>mwm s & ±k;ebs tifc« 

lC*s\*>X&.> »^^JR8 4©**CC*fLr2B6IHC!)*' 
«W2e£«c v7> 0 r BBS S *vc C> S c i <fc 9 

. : SHB#¥* 8 5 ©HBK* * 3fe»W«Ccfc *«*3(»« 1 0 

WA.KB 1 -B4 {C7SLte«fc ^ttJl*fS!»C* 

[024 8] 4 

C<D^tegi& 4 -'H.8 9CC5sTJ: j >«C; B8 8<DJ;9&E 

*fL/ri*ii<03ett3&s2E6cct/7 H/TEB stress 

^>XBr^StiT^*SS©*fi36¥3R8 5©{5]ft 
I0 24 9]"58»«8 5 

c<D*H6«tt v H9'0«:5S-f<fc5«:. B8 8 0«fc5&E 
KOaK^fttHftaiCcteo^. *f*gBfc^3R8 4<D3K»*fc 

/c^*«-c*s. c.<bnttwcfct't i o <h 

OriJ, «^ttHl^H4CC^L/cJ:54Ji«Ta!»&* 

£J8 ^ r & ^ n 6 

CO^mmt, H.9 itc^-Tcfc^cc, B8 8©£5«rE 
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bX\t, 0»*tfB 1 H84 fcjftU&J: 

t \T J: t > . 
[0 2 5 1 ]!gJ6#J8 7 

*S 8 9 £.W U WiWDttftffi 8. 8 fc*f b 

ft*^ 8 9 8 8 fc*f b xmi >X t, * -5 C 4 J: 

1 0 ***i*tt©*t«j*^»8 9<&»#ffi[fcEfi 

4 bx w*aH i 4 ufc as ^cffljfs®^ 

[0 25 2 ]«tW8 8 

co^mmt, B 9 3 frc^-f J; 5 fc, IS 9 2 ©A 5 &E 
B<DaK*fttlBWfcfctr>T, £S<D3*»3ft¥S58 9# 

a*«ET*fc»tc; 2E*<D»«i*^jg8 9<D~mz> 

^U^tiW&th^U^^Q 0 «:*»9I!K:J: Sffl* 
*^1R1 0 : r«fiSOft:SaSffi|-C*S. t©§lififl(c4W 

J: 5 «cH jf fflffl'C**ifi*ffl^T t > £ % 5 ^« 

tO-2 5 3 3 SaSW8 9 

m<DMmmfcmmic&^x. tt®mi%&j!ks9& 
a**i3Et*fc*fc. £*oain*¥»8 7 

iSfl»***10'T?.«l56L^iwir*4. CCD^Jg 
Wctetf 104 «jL«H l -04 

^CtS b tc A 0 ft HJf S» & JK^» I >T (, > £ # . 4> % 

AC^ 0 

[0 2 5 4]HffiWl9 0 

9 5fc^-rA^«c, «a«©Hs*f«9 i.-oasffjcc 

880^6*15*^^7*^^-9 2*c.tt. -s^dr^y 

«3nfc#*W«:j:5»t^si'0'i, ^©^SicE 
B3h/c2Sfc7cJR«sJt^9 3 4*IEBShrt^. 
[0 25 5 ] KS»fl9 1 

C©»SW», B9 6(C^T«fc.5tC. B9 5©J;^&K 
B©rt«ttffl*-rf7 7*^4f-9 2CCfcC»r, (B-t** 

*i ooAWWJccfiiH^^^oiaiBta/c-rwf^ffifi 
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9 4 4ttWfc3S»WT*a. 

[0 256] 1*36^9 2 

. »Mfc?2R.l 0 4 2 ^saaiWR^Q 3 ©HHMmWS 
■ [0 25 7] H«99 3 

5 7-9©3WiM(lffi-9 5t0. 2JX5»*#F.9 3«: 

ji»atf^9-iiiE*^*9ettto(*». tHR&fii 

*«S#3*S9 l3&>6-*^^ry^-9 2«:AW*S 
.[0 25 8.] 6GL **M«cJ:S»&**»fl!)B*War 

: [ 0 2 5 9 ] a±0*j8W©*?*tt, «A»X©<fc 5 

mmmmfowWstKvmjET z>ct 4 ? 

*30 

-1000<FX/FXn<1000 



C 7 3 £Dfsjft*> 1 5E*©#£*. * 
- 1 0 0<FX/FXn< 1 00 

-1 0<FX/FXn<10 
&a*tt*«JS*St4£ft»£T*±E [8 3 iifiCD 

[0 269). ( i 13 «j**iCi*i*tti/tB*^4a 40 
Y»#isj 4 cniitss-rs^^x^r&i. xn yw 

-1 000<FY/FYn<1000 

(10 3 ©fiHifr 1 JBfE»flM6¥*. * 
-1 00<FY/FYn<l 00 
ttS*fr*i«a«C4*»»4«±E C 1 13 * 

- 1 0<FY/FYn<l 0 



* [0 260 ] C2) ttrESK^»ftffi«. -ttfcm* i 
c4*tta4ra±E c 1 3 e«<w6**. 

[ 0 2 6 1 ] . C 3 J -«IEH<S*J^ffl©«*ffi«, # . 

■Shn»*Ci*»«4'J-5±E , C2 3 E«CE>jfe?*. 
[0 2 6 2 ] (4.3 WEBIE**f*H.«:SI*iB«ClBt» 
St444$»4T5JbE-.Cl'] #6 C33 ©fWi-^lB 
EB©#¥*. 

[0 2 6 3 ] C 5 3 ftE£lf Ht2» £E*ffl?«XttK 

[0 2 6 4] C63 fiJE*f»ffiSlffiL/3&>RFfcft^H 

4-f£_hlE C2) Xtt-C3 3 E*»©*m . 
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